Hypoxia-induced apoptosis and tube breakdown are regulated by p38 MAPK but not by caspase cascade in an in vitro capillary model composed of human endothelial cells.
In order to improve medical treatment of ischemic injury such as myocardial infarction, it is important to elucidate hypoxia-induced changes to endothelial cells. An in vitro blood vessel model, in which HUVECs are stimulated to form a network of capillary-like tubes, was used to analyze hypoxia-induced morphological and biochemical changes. When exposed to hypoxia, the network of capillary tubes broke down into small clusters. This tube breakdown was accompanied by chromatin condensation and cell nuclear fragmentation, morphological markers of apoptosis, and activation of two apoptotic signals, caspase-3 and p38. We investigated what roles caspase cascade and p38 play in hypoxia-induced apoptosis and tube breakdown by using zVAD-fmk and SB203580, specific inhibitors of these two apoptotic signals, respectively. Chromatin condensation and cell nuclear fragmentation and tube breakdown were effectively inhibited by SB203580, but not by zVAD-fmk. SB203580 caused dephosphorylation of p38, which indicates that p38 was autophosphorylated. Inhibition by zVAD-fmk caused slight MW increase in p17 and emergence of p19, which indicates that the inhibitor caused partial processing of caspase-3. Inhibition of p38 suppressed activation of caspase-3 but not vice versa. In addition, these two inhibitors were shown to differentially inhibit cleavage of so-called caspase substrates. SB203580 inhibited cleavage of PARP and lamin A/C, while zVAD-fmk inhibited cleavage of lamin A/C but not that of PARP. Taken together, these results show that p38 is located upstream of caspase cascade and that, although caspase-3 is activated, a p38-regulated caspase-independent pathway is crucial for the execution of hypoxia-induced apoptosis and tube breakdown.